Background
Only~20% of HIV-1-infected subjects develop broadly neutralizing antibodies (bnAbs) and the origins of such antibodies remains obscure. To date, all isolated bnAbs have been of the IgG isotype.
Methods
Memory B cells from a chronically infected Tanzanian subject with plasma broad neutralizing activity were labeled with a consensus C envelope (Env) and Env+ cells sorted as single cells. Immunoglobulin heavy and light chain genes were amplified by PCR and analyzed for gene usage and isotype, and then were expressed as recombinant monoclonal antibodies (mAbs). MAbs were assayed for binding to Env proteins and for neutralization of multiple HIV-1 strains.
Results
We isolated 13 mAbs that bound Env proteins; of these, 11 were members of three clonal lineages, each of which spanned two time points. Six mAbs in one lineage were all IgG1, used V H 1~69, had an average mutation frequency of 12%, mapped to the CD4 contact region, and had modest neutralization activity. In contrast, three mAbs in a second lineage had two members that were IgA2, used V H 3~66, had an average mutation frequency of 16%, and neutralized 11/27 (41%) of tier 2 pseudoviruses tested.
Conclusion
We have isolated the first natural IgA mAbs with broad neutralizing activity. These data demonstrate that class switching to IgA can occur in the generation of bnAbs, an event that is essential for the generation of neutralizing IgA antibodies at mucosal surfaces.
